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#a± mm ^-115 (^1^) 



(54) [^B^co^tc] mmmskm^mm<kxf'tff)mmyjni 



(57) [BI<1] 

[«] S««±Or«iilSlitit@:^^ 3 ~ 5 0 /i mcD 




(2) 



mW 5^3 2 3 3 7 1 



MiaflS-PAVill 3 ~ 5 0 /i mcDS«#;-e*^'Q^cDBaK:^^ 

mmSM^i.t\=:.i^mM!Mm: -m^''mL. ^f) Jjc4^ 

h \y'J7s Vm^W^L, t b tCiitM 3 ~ 5 0 (It m«F4Jf^ 

X X yt ^ mMt § c t J; o T 4-^ h U X M C[| ^ 
[MtM 3 ] MHB-^' Xi'lt. -a A''' 1 0 0 ~ 2 0 0 

[0 0 0 1] 

a^se ft J; tf' ^ OS iiT? ffifc If § 0 

[0 0 0 2] 

frnmicMMLX'^^^o m^. mM,=M-Jnmm(orpxt^ 
m'^xMtrcyt^rm-^^xmw^^nvmmmMim 

««;?3*^Mft< . mmx& 0 e«k*^BriiT'*s/c46aB 

[0 0 0 3] tmt)'^. Rmmii>mmmmi^ai.T N 

(^y-fXr'y F*vf-i"y^) /Jitt^ Mt/tcSTN (X 



F*^ilS$nTV^?>o C © j; ^ ¥(DmtL 
fflfg^gyyXF • 4-NXh7?iW^^lf5tl§ (D. L. 
White and G. N. Taylor:], Appl. Phys. 45 4718 1 
974) o COg/T^^-F-^-a. mmc^^ZlU7.TVy 

^ ■ ^^'^v-'i ^-mmmmmmnxi^^o cm 

tl^$nTi/^§ (Tohru Koizumi and Tatsuo Uchlda, P 

roceedings ofthe SID, Vol. 29, 157, 1988) o 

[0 0 0 5] iKD^^rsisytU^sntb-^iii^'e-vx 

(DMc^t. x^ ^7j^ 6 4 § mm<Dmmmmmx 

[0 0 0 6] SI Hi, 7^T^7'^hVi''Ay3xK.icm 

v^ensx-r-y^y^^^^T-^^iiMFvyi^x^ ax 

TFT tmt) 1 ^^-ri)RW« 2 a cD^BHT'fe 

0. Ill 1 zmi 1 1 t7jrr L?jrriM»x i - x i /j^p^s/c 

KfrSiiaTfe^o yj7X^ii'cj|fi«ttci«fe2±(c, ^'n 

As ^ y^;!/^ if F/^xsaii 3 m. 

I ^ JpfT ic rsit b n. F ^ U iBH 3 6 y- F 1; 

m 4 ;^";f>iK bTf&Ht p>nTv^?.o y- F/uiaii a t±s 
7!tMmtLxmmix^^^o 

[0 0 0 7] y-F/^X«ffi4;&aoTa«2±(D±® 
tgfh'^yny (s 1 N,) . mitiyV::iy (S 1 0,) 

^ bf&^^ F ^fesi 5 mm ^ nr v > § o y- f 

«« 4 ©±73-oy- F le^H 5 ± t fi, ^PSH J/ u 3 y 
aXTs a-S 1 tie-T) . ^^^^>U3>, CdSe 

^H*^S/S§V-X1t1i7/0MJf;35c?nTV^§o S 
t^^y, ^'Jy^ry, 7;l'5x'>A;S:^*^P.JS§ FU 

•Y y US 8 AisaffM ^nTt/^?.o Fi^-fyitssoif- 

#f*il6 tS:i-#li|OSffi!-g-|5Ctt, I TO (Indium Tin 0x1 

de) fi'Cbht^mmmm 9 ^Mff^^nrv^So 
[0008] HI ucij^f.fcdt, y-x«a7KJiy 

- FM^XiHIS3 t MxliOy- FffiSlii 5 

^y~7.Axmmi ofmrnisnxh^^o y-x;us 
«i ot±. immtbxmmLx^^^, v-x^xibis 

y- Fits 4. iF-W*/f6. y-x« 

S7*5c];Lf FU^yilS8«. TFTl^^b. fST 
FT Hi. X'Y-yg^-yi'WtQSft^^lfUTV^So 
[0 0 0 9] HI Ifc'cfct/Hl 2fc/T^-rTFT l^&Wf 



(3) 



5-^3 2 3 3 71 



t § -^m vmm- § «~;^)^ o & < . h mmm 5 o± 

[0 0 1 0] H 1 3tt7^r^7"-x'hUX^':^i^fi:fflv> 
e-n^TFT 1 1 ^^t^RMUl 2 aCDTOS-e^ 

0. pgi 4tt0i 3^c7r^^n§^»^llTSllx i i-x i i 
«i 3*^~avHcTOcis^tp,n^ ^-h^mmi 3*^ 

[ 0 0 1 1] hms 1 4 *IIoT»S 1 2 J:(D^[@i 

b 1 5 ±{C ti. a - S i :& H P) IjX § 1 
6AW^nTl^§o 1 eOiiijiOfctt, a- 

S i ^if*>F)|jSc§3y:$?^' M 1 7;^«$nTl>§o 

i/^§o y- hi'ffi 1 4 , h'mm 1 5 . 1 
nm 1 9tt. T F T 1 1 ^iMi-i)o 

[0 0 12] $e>{C^CD±fc«^c7)aa5 2 0 a^^L. 

F WyfliS 1 9±tay^^ h;^-7l/2 i ^^f^W 
ftmWi2 0*'iffJlS?n§o M{5S)3M2 OJ:(c{J:, g 
S-l'** 2 2 mm $ fls 2 2 « :3 y ^ ^ h 

^1^2 l%/|-LTHWy«Sl 9 t}g|^$nTl/^§o 
[0013] JM±£D J; 9 t T F T 1 1 *ff$;gLfcS*t« 
1 2 a±jcWmiiM2 0^ffM1-n{i\ x-y^y^^s 
^ffll^TW«€!«Jl2 0O^ii(CC)gP2 0 a^^^fCff^ 

^t-si:i:*^-et. asi52 0 a^frr§*aifi»M2 0 

[0 0 14] 

j;oTiHii£i)gi$:^^ffM?n5©i:\ tn-mmmmn^^ 
ffia T F T ^ ^cDx^ y ^^ym^^LtcmmicM 



[0 0 15] S/cMxEcOBI 1 Ifc'cfctfgll 2fC7T^$nS 

;0^t:&A^p). m3zE«gli sfc'cfctfBli 4 fC/ir<?n§cj; 9 
fc. y-X;U@Blt2 3^y-h,|fiai 1 5±(CMWII 
@ 2 2 ^HMHIi 2 0 ±KffM-rn'/fs -m^coi: 5 * 

[0 0 16] S/TN«jWit^|&j±t?,/ci6fca. MW«S 
2 2aA-tlM$ii~$fg;LV>o L/c^^'jT. H13fc'J;0' 

m 1 4 f-jiixitits 2 2 sgfifiii'attsi 2 0 UT 
y-x/UB3ii2 3±jcfejfj;5St$n^ Ki i*3j;y~Ki 

2 T'^ $ n 5 S WHIil 9 J; 0 y*; t V >o 
[0 0 17] Lt)^l. WaiMifji2 OttPJO^HXTi.^ 
§/ci6. miW7«<*i3. HgM2 0 b^^-y-X/U 

mmz 3±icmmt^j:y^yif^s.i)^±\:^rcm^, w 

mii)]M2 0^cJ;5|t!«A^tTl^n•r. W«lfei^l 2 0± 

[0 0 18] tfc. »mi 2±0^ffl}cag|52 0 a^W 
t ?. 2 0 ^ff^jjSct § fc46. SWMffi 2 2%/^ 

- - y i^'Y § P^l. fl015 2 0 a J:; o TSI>Mffi 2 2 
»(ClH|0;i^aiD, mmmz 2(DA^~-y^-:f>^t)^ 

[0 0 19] :^mmmt. m(D?^m^mmu s 

^mmmn * t -r § mmm ^ i ?u rcmmm^mTik 

[0020] 

r«ii«f «(5!s"^rffft ^^/c T}i7'ctt^if t- mm 
mmiii b T ^ n § sit fiH/iii^ s v ^ t . 

MI3iai5:;!j'iil:g 3 ~ 5 0 iimOMVi#X'fo-''0^<Dnmf^'^ 

[0 0 2 1] s/c*5i0j!tt. ms>m-^m±Lxwmm 

Uv-'X Mi^a^U. $P>tca@3~5 0 fimORffJ© 

gins J: 5 tcffM^nfc h i-i^'x hflfcjfer 



(4) 



WmW- 5 3 2 3 3 7 1 



So 

[0 0 2 2] g;fc*%Bi!tt. MIE-^X^a. -32*^ 0 

0-2 0 0 limcDM^'Dmtu'^^'-ymmmi.Lxm 

[0 0 2 3] 

ami Mmnc'mii^ mmmmmihmfrmmic^ 

/irnJ;^JJinTJf$)S$n^ ^«fuS{i?F;MiijT?a&i.o s 

a t D ^ c n t c]; o xmm^mc ^ ~ 
m7-ic^^^ctrj:<,, a^^i II mi:i±mtc tic j;^ 

[0 0 2 4] S/c^7t L<{i^y^""A:^/^:5?-ycOx'X 

i^(^mi\^-m'^ 10 0-2 0 0 ixmoM&y'^^-y^ 

[0 0 2 5] tiiicRmmjmmm^i'^t^nm'&B 
trj:f^^mmtmmmt^micmm-^nx\^^m 
[0 0 2 6] ^tc. mmm\m'&mt^^mmt\ mm 

[0 0 2 7] 

[0 0 2 8] mi \t-^^m(D-%mmx'h^mm\m 

-h/^7,@ail3 2;^'iSVMCTOtC^tj-e.ns y-h/^x 

^^x@B$S3 2a. Mm^t\.xmmLx\^^:ho 

[0 0 2 9] ^"~-hm¥i3 z^m-Dxmmz \±.(r)±m 

fc. Sfbi/Uny (s i . m\tiy^)uy (s i 
0^) ^^*^6jt§y-hlfeSM3 4*«$nTV^ 
§0 y-h«S3 3©±73COy-M6i^^3 4±{ct^, 

a - S K ^ISHi^- U n C d S e 

f*«3 5*M^nTV^S„ *»f*ii3 5 

lis a-S 1 hMS4 i ^^jf^;^^ 



msQtmmic^^y. ^evy'ry. rji'S.z.^L.rj:^ 
[0 0 3 0] H2}c.T^tJ;9ty-x««3 6fcii. y 

@aiiS3 9 fc, y-x«ffi3 6 tmm(o^mxmf&-snx 

i^5c y- h«s 3 3 . y- hmmm 3 4 . 3 

5. y-x««3 6«5<i;t>'KP'i'y«li3 7tt. tft 
4 0«r1ijSLs ISTFT4 0{i. X-Y 7 f-y ^WOlS 

[00 31] y- h/lXiaiS3 2. y-X/^XBB»3 9 
*5J;y'T F T 4 0 ^SoT. 8^3 1 ±:iiffitW«IMi 
«4 2*W$nT!/^l.o *mfili4 2C0MSM 3 

@3~5 0 /im. »SL<tt5~2 0 /initDag|5;6'!B;$ 

. F ly-i ymm 3 7 giJ^i-tcJin y ^? h 4 3*^ 

nm-snx\,^^o ^mmmm^zmMyim'pcnica 

la^Ai^Sfi 3 0 ^ff^fiSet" §|go-tr;l//pcot# Sot ^/J^^ 
<1-?./ci6. lluSaiilig|i«iS$Hli 1 0/im«TAWSb 

mm 4 2©RffjO|nig|5 4 2 a ©JF^/3ic^«±(C7;l/5:i'j7 

«^ii7j^?,^jc§sii-ms3 8*^^ff^i5jc^n^ mnm 

3 Siiay^^' ^4-^-;^4 3fcfc'I.^T K Wy«ffi3 7 
[0 0 3 2] fWO?S|x4 5±fctt, ,*^-7^;l/:J? 4 

^ 4 6 a*W;^$n. S*f««3 8(c^|B]U;5;VMiB(c 

tty^-y ^CD7^';1/^? 4 6b*%5fi«$nS„ ^7^-7^- 

7, $S>(i:^cD±tcfiE|Fi]M4 B^W^nSo 
[0 0 3 31 SSS3 1, 4 5tt. Sitltas 8 t7-i' 

n. rffl (c r?$,f?, 4 9 tmK^nxmmmmmfmm 3 0 

[0 0 3 4] 1213a. ® 1 fc'J;y'Bl2t/T^$n§Hff?(?) 

Hfl^iri-six»it«3 B^isfis 1 .BcnmtMm 
yiimmmt^xumx^ '0. h 4 ttui 3 fi:>^i-jfM7? 
m^mmtmismx& d . 0 5 3 «ig s 7 t-^ 
v^p,nsvx^5 icDTffiKT'feSo H4 (1) 

(DXMs^^TnL. 0 4 (2) afil3(73Ifis 7^7T^ 
04 (3) fi|Il30Xgs 8^S^L. 1114 (4) 

[0 0 3 5] IS s 1 Xlt. ^~^X^^'A>P>iS§ieiStt 



(5) 



5-32337 1 



©3SS3 1 ±tcX^^y ^?'J y^'SC cfcoTS 0 0 0 Aco 
)-f ? « y )]y^Mmm\M t . d ^ .t^ h 'J V 

7 i-S >y f - y ^Ic J; o T ^ ^ y ^^'^f? 

i/\ y-h/^XSS«3 2^oJ;I;y-^«S3 S^ffMt- 
5o III s 2 7°f7X-7 CVDS;5CJ;-3T4000 

[0 0 3 6] xgs 3XHi. ^mwrnsst^^m-^ i 

OOOAcDa-S iSt. 3y^^ha4 1 fc^SJf^ 

400A«n+Sa-Si)it^i: ©.ni-r-ji^wt ffM 
;^^?--y^^'^Rv\ i|^^f*3 Sfccfct^ay^^^ hS4 

i^&ffM-r^o igs 4-eti;. icd±B(ci¥$2 

0 0 0 AO^U7°ry#iS^X/^y ^-/StCcfcoTJfM 

c:cO^-U7ry^lilO;^^?-::iy^'"^tT-:5T^ V 
-X«ffi3 6. FP-l'y«ffi3 7*5j;t>"y-X/'5XBB^ 
3 9mMU TFT4 O^^^fiScT^o H4 (1) 
.Xfi s 4 S-?'CDM.II7!SOT F T 4 0*M$nfcS 

[ 0 0 3 7 ] Xg s 5 T-tts T F T 4 0 ^mt^LtcRM 
S 5 2 ±±ffi}C4^U 5 mm (KiS^ : J S S - 7 4 

2 ; 0*^|jjcd'Aftr^MtSy) ^> 1200rpmT'2 
0#|([|Xl:y:n--hL.. 2 ;i mcojiyi^ 
«)i 4 2 ^rif^/jj^l-^o ..Cia s 6 Tli. h U V ^ 77^ 
*5d;y"H^^x-yf-y^'}S;&fflv^TW«*6ii^4 ZKa 
y^i' h4-^-;^4 3*ffJi?Xl-?)o r.fSs 7T:'«, Wiaifi 

-till 4 2 ±^c4-^ h h 5 0 ^tl^i H 5 }C7]^$n 

§VX^' 5 1 ^/ll^TK*Mffi3 8ffM^iM«0.t^ b kv-" 
Xh5 0ti:RJf^oaSP5 0a^/^^f-:::y^Y§o 
fc, HlBOflgps 0 aOfTj^ITiJS/ci'jfc, 1 2 0°C~2 
5 0°COfei|T-»I^fr^.o 2 0 0 

"C. 3 0^7>OMffl^ff-3/co B14 (2) ^Cs Xgs7 
t-e<D$a»7ftO»fi3 1 OWrffiH^/T^-To vx^' 5 

1 tct*. SIMS 8ffMSi3Stc|iI5cDi4I^T-^-rRff$ 

[0 0 3 8] XgsST-ti. ij4 (3) (C/f^Sn^J;? 
(C, 4-^ b WJX h50 (Drj:\,-^^^(D^m^B^ 4 2 
-yf-y^'LTiB$H?!)M . 0 n m<Dnm(Dib^ 4 2 a ^ 

Bf^^t^o c c?3 i; 4-^ b i^^^'x b 5 0 izmmmmi- 

afc*fcft!()^^nfcff^tffM$ni.o ay^^b 
sJ-N-Zl' 4 3 fc' cfcW^T F T 4 0 ^O^m^Bm 4 2 ti/^ h 

UiyX h 5 0(Cj;'3Tffill^nTfc'0, x•yf-y^^~;6^1T 
t>n:^!/\ X'yf-yy;Omt)na\ "«S)"et7fe!t-r5/!j\ 

h u^y^x h 5 0 0 ^ §0 

[ 0 0 3 9 ] Xe s 9 4 2 ±^ffifcT;L' 

5x7i^l^J^MU. 1214 (4) t7f^?n§J;'5{c. H 
JfcD|iT,gP4 2 aa)±tfiltWS3 8^0;-S-r§o ucD:];^ 

«©ixw«5 2^. filtitss 8fe^i-r§a«5 2 i:-r 
So sw«S3 8te. *iiife^)i4 2fcffM^n/fc3y 



:5?^h4-N-;P4 3^/M.TTFT4 0C0Flx-l'y«a3 

[0 0 4 0] W«$&llljM4 2±C0tao-JB:|i^^?3t!:to5'7X 
^mmi<t. m5<D;i^~y5 1 iff 

tt<ttH6 (a) fc^r;tcfc9:ft-ffl*^ 1 0 0-2 0 0 
^imCOM^OFTvK-rW^^^-yi; H6 (b) 

H 7 (Dj^m 5 6 ttMjS^^'^-To 

[0 0 41] ^mmmm4 zio^mmma. -^x^ 

5 1 Sfc« 5 5 cDffm 4-^ h Uv-'X h 5 0 OW^^ F"? 

[0 0 4 2] L)(±OX@tJ;oT. Slfllf 3 8^W1" 
§iKI«5 2^ft/c<, t/c±xBOiyJtXfifCfe'V^T^ 

mmmm4 2cDF^i'x-y^yyB#i;£s< lt. 

mtbfcS«3 1 ^tf-Su ii;$H;^)'!l /iimT^ 

[0 0 4 3] 01 {C.1^$n^ffl730a«4 5}CffM$n 

i>'l«4 7a. I TOA^P>JSO^ Wc?«100 

OAT-afeSo KlnJ)i4 4, 4 8 «. 4-°';-f 5 F^j:^^! 

2, 4 5K(Ct*^ fc;fcx.{f 7 /xmcDX'^— it^tlAbfc 

Bl^^^ t^v^ig#tt-y-;i/8il^x ^ u - ywmt c: t i-c 

49 t LTtt. fci:^mfife«^?lAb/cyx h4-^X 
F)«^ (y<;l/^m SSp^p^t Z L I 2 3 2 7) )t 
(^/l^^m Kh^^S S 8 1 1) ^4. 5 

[0 0 4 4] 08tt^ Sl^«®6 7^WrSH*fS7 0 

(Dm^^mimy^m^mm^m'e&^o sits 70 

/j^xs«cDjirr*td:o^-rn^.rj 1 . 5 1 str^ tv^o 
1?^ s*t«ffi6 7^frssi't«7o±(carr43i. 5 

CD^^4«i!ftM««fll6 3^fflV^T:^*'5X»«6 2%ffi 

i]5ES!l6 l^ffJ/S-rSo ;9"^>Xil«6 2(D±g|5 
tti. ^(D<!^lM^Wl&t^yt Fv;l/f-y<-^ 6 4*";E 
BSnrv-'So 7;t Fv;P^?-X~:5? 6 4tt, ixltfti? 0 
tc^bTAItft0-?-A*f-rSA*t)t6 SCD^-fe. Slt« 

ft 6 7 (t J; -3 T ii^yXmrn 6 9 cDffilWlftjtcSttl- 5 « 

slt^ 6 6 ;&^t±i-r 5 ct 9 sit« 7 0 aymtjfjiPiicm 

[0 0 4 5] 1 KXmn^X^ytQ 5(DX 

7^ 6 6 ^PKf S c i: d; o T . Situs 6 7 OMI-Jlf 
[0 0 4 6] H9tt. H HC^N-rRfl5cO[aai5%t>o/cS 



(6) 
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[0 0 4 7] mioits m'M(Dm 1 4 K^.t'imonm 
[0 0 4 8] 4-° u -Y 5 vmm(omm'^mm. hco 

So 

[0 0 4 9] ttc. VX^' 5 1 C0ji)^Mls!t©A-i6§fJ^ 

[0 0 5 0] s.W(09mi: m)^o)m8(j^mm(jMtL 

[0 0 5 1] ^mmm(Dmmm^nmmmmxit. m 

iM. tfs.ti% mm t (i Pf^-r § fas h ^ nr v ^ 

[0 0 5 2] *^MfijTHiW«l^i6iSMcO/^^- 

[0 0 5 3] r^fo, ^^mmmximfn'e- F i: UT^IK 

cj; ^ ^ffl^TtM^- F. i«53-? L c D mmm 



l^fclg-a-tOl.^Ti^BriLfc*"!, ftcO/ci;K.tfM I Mdet 
al Insulator Metal) M^. ^^V^t-F. /^UX^^^if 

[0 0 5 4] immmmicf^i^^^mmiciy'jx f (o f 

PR- 8 0 0) ^fflV^/ct«t*. $6fcT»)t^{i>^< 
[0 0 5 5] 

[ISH^coaS] J-X±coJ;d{c*fS0^tcj;n«\ ilg3~ 

J-X±«n/c X i7 ^ ffl V ^ § C (c J; o T . 3 

[0 0 5 6] i fc-3ZJ/j'' 100-200)^ m©?i)l$©# 

m 1 ] Aimm-m.mxh^mmL§^^m.m3 

O0»TlS0T-$)§o 

[0 2] 01 \Z7r^tri^mWi 1 coJpiSlilT^So 
[03] 0 1 :joJ;tf0 2K5^$nS»|g3 1 JJcEgS 

-5 0 /tinc?,)pjff^ofl3i%ti-ssw«ffi3 ^mmt 

^nm^mm^iMmxh^o 

[0 4] H3fC/7^tfeJ47^J&^iW-f-5/ci6c*:)Sffi3 1 
[0 5] 03(DIgs 7TfflV^§VX*'(D-W«^ffi0 

[0 6] miLJ ^ - y oii issiK^rdEij^ t § 0 -e § » 

[07] ¥f4^^^-y%MffiKi|gbTSf|-U/iVX^ 5 
5(D¥ffiHT'afe?>o 

[0 8] mmm^ 1 ns,Mm'^^m'^f^'^m.(DWM 

^mmtmxi^mxh^. 

[0 10] !«*sffifcd;5Rffjcoa0i5;&W'rssw«a 

2 2 nmrn'^^Mff^t ^'=y-7x%7s, 

[011] ?;^*a«tcfflv^&nsigW5y??£Hiia7jigH« 

a«2©ipffi0T'25S<, 

[0 1 2] 0 1 1 {C/Ti^ns^KlfS^X I -X I iy^hn. 

tzMmmxh'^^ 

[01 3] «a«fcjiv^p,ns-^ofioixStiy?«iia 



(7) 
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[H 1 4 ] H 1 3 icfn~^n^^mmmx 1 1 ~x 1 1 3 8 mmm 

m^ojim: 4 2a nmo^a^ 

3 0 mmm^mfnmm si, 55 vx^' 

ran [02] 
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